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(54) Title: DISINFECTANT SYSTEM 




(57) Abstract 

. ^ A disinfectant system is provided for disinfecting an air stream flowing through a section of ventilation ductv^^ork (1) The 
disinfecting system has a first baffle (20). disposed substantially across transverse direction of the duct (1), for redistributing the 
air. Specifically, the first baffle (20) achieves a substantially even redistribution of the velocity and pressure of tiie air stream in 
the transverse direction. The first baffle is concave in shape and is oriented with the concave portion of the baffle in the down- 
^^^^^^J^} first baffle (20) has a plurality of apertures (22) formed in it and has deflectors (24) disposed in the aper- 

tures (22) for imparting a rolling motion to the air stream. The first baffle (20) reduces the turi>ulence of the air stream from a 
turbulent flow to a transitional flow. Ultraviolet lamps (7), are positioned downstream of the first baffle (20) and are powered by 
a power supply (9) and actuated by a control box (8). The lamps (7) irradiate the air stream to disinfect it. Second baffle (30) spi- 
rals around the lamps (7) and further reduces the turbulence of the air flow to a substantially laminar flow. The second baffle (30) 
imparts a rolling motion of the air flow around the lamps (7). lengthens the path of the air stream around the lamps (7) and in- 
creases the exposure time. In this way, the first and second baffles (20) and (30) redistribute the air and modify the air stream 
from a substantially turbulent flow upstream of said first baffle (20) means to achieve a substantially laminar flow of the air 
stream around the lamps. 



BNSDOCID: <WO_9220974A1_I_> 



I 



FOR THE PURPOSES OF INFORMATION ONLY 

of pamphleib publishing iniernaiional 



Coclesi used lo ideniify Siateb pai ly to ihe PCI on the fionl 
applications umiei the PCI*. 



A1 AubUu 

All AublralM 

BB Bjrn.aio*» 

BE Bcl^tuiii 

BF Burkina 

BG Bui^urta 

BJ Benin 

BR Brazil 

CA Canada 

CF Central ATrtcaii Kcpubltc 

Cti Swil/cilaiiil 

C!l Cote d'Kuiiu 

CM Canicruoii 

CS C vixhuciluvaLtu 

DE €icrniuii> 

OK Denmark 

ES b|uiii 



Fl 

PR 

GA 

GB 

GN 

GR 

Hll 

IE 

IT 

JP 

KP 

KR 

LI 

LK 

tOl 

MC 

MG 



Mnland 
l*rani:c 
(iabufi 

Uniicit Kins^loni 

Guinea 

(iruvcc 

Hungary 

Ircliuid 

Ilai> 

Ja(>aii 

IJcmocratic People'* Republic 
of Kurca 

Republic uf Korea 
l.tccliienaieia 
Sri l^nLa 
Luuzmbourg 



Ml 


Malt 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


Nl. 


Netlicriaod^ 


NO 


Norvway 


PL 


Poland 


RO 


Koniunia 


RU 


Ruhbian FederaUon 


SD 


Sudan 


SE 


Sweden 


SN 


Senegal 


su 


Soviet Union 


TD 


C:had 


TC 


Togp 


US 


United States o( America 



MadagtUL-dr 



BNSDOCID- 



<WO_9220974A1J_> 



wo 92/20974 PCT/AU92/00221 

DISINFECTANT SYSTEM 

The present invention relates to disinfectant systems, and more particularly to a 
system for disinfecting air passing through air conditioning systems, such as those used in 
5 ofSce buildings. 



Background of the Invention 

Although it is well laiown ihat a number of different bacteria, germs, and viruses 
can pass through air-conditioning systems, there is not much effort being made, to date, 

10 to try to clean the air passing through such a system. Some attempt is made during regular 
service intervals by spraying an antibacterial agent around the air-conditioning ducts but 
this is clearly an event that occurs once eveiy six to twelve months and the rest of the time 
no disinfecting action occurs. Furthermore, if too much anti-bacterial agent is sprayed into 
the system at any one time, this can enter the ofGces and irritate persons present in the 

15 building. 

There exists a system to spray bactericides continuously into air-conditioning ducts. 
The levels of bactericides , are low enough not to harm himians and, consequently, have 
little effect upon bacterial levels. With the present interest in the possible harmful affects 
of passive smoking, i.e., the breathing in by a non-smoker of smoke exhaled by a smoker, 

20 it is also desirable to try to remove as much smoke from the air-conditioning system of an 
office building where, perhaps, air passes from an office used by a smoker to an office used 
by a non-smoker, who thereby has a degree of passive smoking. 

Various approaches to disinfecting air passing through an air handling system, such 
as an air-conditioning or heating system have been employed. Among the approaches is 

2 5 the use of ultraviolet ("UV*') lamps. Specifically, air passing through the ventilation system 
is subjected to UV radiation from the lamps, kQling bacteria, germs, moulds and viruses. 
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Typically, most of the biological contaminants are carried on dust particles entrained in the 
air stream. The effectiveness of UV radiation as a disinfectant system, however, depends 
on the exposure of the bacteria, germs, and viruses to the disinfecting radiation. In 
general, although a number of approaches relying on UV disinfection are known, none 
5 achieves the efficiency and effectiveness of killing biological contaminants achieved by the 
present invention. For example, Pacess, U.S. Patent No. 4,990,313 (Februarys, 1991), for 
Ultraviolet Device, discloses an UV lamp mounted in line in an air return ^tem of an air- 
conditioning unit to destroy cooling coil and drain pan bacterial accumulations, growth of 
mold ^oies or slune, dust mites, airborne diseases, pollens and pollutants, and to purify 

10 the return air. Pacess discloses a lamp, mounted between the air filter and the cooling coil, 
upstream of the fen. The lamp is amply mounted in line and no additional measures are 
taken to insure the effectiveness of ei^osure of biological con t a min a n ts in tiie air stream 
to the UV radiation. 

Similarly, Goldstein, TJS. Patent No. 4,210,429 (July % 1980) for Air Purifier 

15 discloses a room air purifier having a pair of UV lamps, in combination with a series of 
high efBcienqr filter elements. Once again, however, no particular steps are taken to 
enhance the kill ratio by controlling the flow of air around the lamps. 

Bohmemeidcer, U.S. Patent No. 4,118,191 (October 3, 1978) fDr Gas Sterilization 
Apparatus also includes a UV lamp and a series of filters to filter out germs and to kill 

20 them on the surfeces of the filter elements. Specifically, Bohmemeieker discloses the 
improvement of a series of vanes to increase the turbulence of the flow before the air 
entere the kill chamber. Bohmemeieker's kill chamber comprises an UV lamp encased by 
filter elements. 

FinaUy, Sokolik, US. Patent No. 2,777,759 (January 15, 1957) for Air Processing 
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Apparatus, discloses certain improvements in an air-conditioning apparatus to.be installed 
in an air-heating or air-drculating system or combined heating and cooling system. 
Specifically, Sokolik's apparatus includes an elongated germicidal lamp oriented parallel 
to the direction of the air flow throu^ the ventilation ^tem. A helical deflector is 
disposed around the germicidal lamp so that it transverses the housing in which the lamp 
is mounted. Specifically, the helical member cooperates with the germicidal lamp to force 
the air stream flowing around the lamp in a helical path prolonging the exposure of the 
bacteria and other germs in the air stream to Ihe lamp's UV rays. 

Although these various known methods use UV radiation to kill germs, bacteria, 
and viruses in an air stream, none has achieved the high degree of cfBciency of the present 
invention. Accordingly, there remains a need for an easy to use and maintain disin£sctant 
system, that is inexpensive to install and operate, and will achieve high efficiencies in 
dismfecting air, as reflected by achieving high kEtt ratios of germs and other biological 
conteuninants carried in the air stream. 

Objects of the Invention 

The primary object of the present invention is to provide a method and system for 
disinfecting air passing through air-conditioning, and other ventilation systems so as to try 
to overcome, or at least reduce the above problems. 

A fiirther object of the present invention is to provide an inexpensive disinfectant 

s^tem. 

Another object of the present invention is to provide a disinfectant system that is 

easy to install and to maintain. 

An additional object of the present invention is to provide a disinfectant system 
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that is efSdent to operate* 

A further object of the present invention is to provide a disinfectant system that 
is compact 

Yet a further object of the present invention is to provide a disinfectant system that 
5 is compatible with tiie variety of ventilation systems that are commonly in use. 

Another object of the present invention is to provide a disinfectant system that will 
achieve high kill ratios. 

An additional object of the present invention is to provide a disinfectant system that 
is economical and can be readfly adapted to various types of existing ventilation systems. 

10 

Summary of the Invention 

Accordingly, the present invention overcomes the disadvantages of the prior art and 
achieves the objects of the invention by providing a disinfectant system for use in various 
types of known ventilation systems. The present invention provides an ineq)ensive, 
15 reliable, disinfectant system, tibat is easy to install and maintain, and is readily adapted to 
various types of ventilation systems that are conunonly in use. 

To achieve the objects, and in accordance with the pwposes of the invention, as 
embodied and broadly described herein, the invention is a disinfectant system for 
disinfecting an air stream flowing through a section of ventilation ductwork having a first 
20 transverse direction, a second transverse direction substantially normal to the first 
transverse direction, and upstream and downstream directions, comprising: first bafQe 
means, for redistributing the air in the ventilation system to achieve a substantially even 
redistribution of the velocity and pressure of the air stream in the first and second 
transverse directions, ultra-violet lamp means, disposed downstream of said first bafQe 
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means, for irradiating the air streani flowing through the disinfection system; power supply 
means for supplying power to said ultraviolet lamp means; second baffle means, disposed 
downstream of said first baffle means, for reducing the turbulence of the air flow around 
said ultraviolet lamp means and for imparting a rolling motion to the air stream flowing 
5 around said ultraviolet lamp means; and whereby said first and second baffle means 
redistribute the air and modify the air stream from a substantialfy turbulent flow upstream 
of said first baffle means to achieve a substantially laminar flow of the air stream around 
said lamp means. 

It is to be understood that both the foregoing general description and the following 
10 detailed description are exemplary and explanatory only, and are not restrictive to the 

invention as claimed. 

The accompanying drawings, which are incorporated herein by reference and 
constitute a part of this specification, illustrate one embodiment of tiie invention and, 
together with the description, serve to explain the principles of the invention. 

15 

Brief Description of tiie Drawings 

The invention will now be discussed in more detail, with particular reference to the 
drawings. 

Fig. 1 is a schematic cross-sectional side elevation through a system for disinfecting 
20 air passing through an air-conditioning duct 

Fig, 2 is a schematic cross-sectional view on line -11-11 of Fig. 1. 

Fig. 3 is a graph depicting the relationship between the velocity and cross-sectional 
position in a duct of a typical air-handling system, at a position downstream from the fan 
or blower of such a system, at a position where the present invention might be used. 
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Fig- 4 is a graph showing the relationship between air velodty and cross-sectional 
position of the air stream at a position immediately downstream of the first baffle of the 
present invention. 

Fig. 5 is a frontal elevation view of a preferred embodiment of the first baffle of the 
present invention. 

Fig. 6 is a partial cross-sectional elevation view of a portion of the disinfectant 
system of the present invention, showing a vertical cross-sectional elevation of the first 
baffle of the present invention and a portion of the XJV lamps. 

Fig. 7is a vertical cross-sectional view of the disinfectant system invention, showing, 
in cross-section, the first baffle of the present invention and the disposition of the second 
baffle of the present invention around the lamps. 

Fig. 8 is a transverse-vertical, cross-sectional view of the chamber of the present 
invention looking back toward the upstream end of the chamber. 

Fig. 9 is a verticle, longitudinal, cross-sectional view of the disinfectant system of the 
present invention showing another embodiment of the disinfectant system of the present 
invention, comprising a single UV lamp. 

Fig. 10 is a verticle, longitudinal, cross-sectional view of flie disinfectant sj^tem of 
the present invention showing another embodiment of the present invention comprising 
multiple UV lamp elements. 

Fig. 11 is an oblique view of the chamber of the present invention, showing the 
hinged cover of the housing for ease of access for maintaining the devise. 

Fig. 12 is a detail of the portion identified in Fig. 10 of a preferred embodiment of 
the present invention comprising multiple UV lamp elements. 

Fig. 13 is an exploded rear view of another embodiment of the present invention 



<WO 9220974A1 1 > 



wo 92/20974 ' PCr/AU92/00221 

viewed from a position downstream of the present invention. 

Fig. 14 is an exploded frontal view of another embodiment of the present invention 
viewed from a position upstream of the present invention. 

5 Detailed Description of the Drawings 

Thus, as shown in the Figs. 1 and 2, a system according to one aspect of the present 
invention for disinfecting air in air-conditioning systems comprises a chamber (1) having 
an inlet (2) and an outlet (3) for connection to an air-conditioning duct. The inlet (2) can 
be provided with a fan (4), but this is not essential where the air-conditioning qrstem itself 

10 provides adequate air flow. The chamber (1) is also provided with a deflection plate (20) 
adjacent to the inlet (2) so as to dissipate and cause turbulence in the air entering the 
chamber and therein reduce any "dead spots" in the chamber where bacteria can 
promulgate. The chamber (1) is provided with moimting brackets (6) at spaced intervals, 
to v^iich are mounted ultra-violet lamps (7). In an embodiment of the present invention, 

15 the ultra-violet lamps are longitudinal and arranged along the length of the chamber so 
that air passing ttirough the chamber from the inlet to outlet passes along the length of the 
lamps. The lamps are preferably 30 watts, although lamps in the range of 30 to 250 watts 
are utilized and are controlled from a control box (8) powered from a power supply (9). 
The chamber (1) is preferably made of polished stainless steel plating so as to reflect the 

20 ultra-violet light back into the diamber. Alternatively, any appropriate, UV-resistant, 
reflective material could be used for the iimer surface of the chamber (1). 

In a trial system in which the chamber had a cross-section of 0.65 x 0.65 or 0.4225 
square meters, the bacterium Escherichia Coli was injected into air passing into the inlet, 
and air filters were placed over the outlet so it could trap bacteria surviving the UV 



BNSDOCID: <WQ 9220974A1 I > 



wo 92/20974 8 PCr/AU92/00221 

disinfection for further analysis. The results of tests for different air velocities and flow 
rates providing different retention time for the air in the chamber are shown in Table L 



10 



Velodtvr 
2Sm/s 



Table I 

Flow Rate Retention Time No. Of Lamps % Kill of E. CPU 

(scooads) 

16SUS 37.7 2 Sn% 

SLSUS 19^ 2 98% 

A6J0VS 2 97% 



15 ISmh 16^L/S 37.7 1 5% 

2SmM 3251^ 19.5 1 95% 

4.1 mJ& A6M1JS 13.8 1 30% 

20 

The above results indicate that light penetration for a single lamp is poor, however, 
two such lamps provide ideal contact It will be apparent that bacterial kill is dependent 
upon two fectors • light penetration or contact and retention time. The above results 
25 indicate that a commercial unit would require a contact time of less than 13,8 seconds and 
a retention cross-section of 0-21 square meters per 30 watts of installed power. 

In order to produce a disinfectant system according to the invention for commercial 
office systems, the following criteria need to be measured before an installation can 
proceed: 

30 (i) Air velocity in primary ductwork; 

(ii) Duct sizing immediately downstream of the disinfectant system; and 
(iH) Available space for the system. 

It therefore appears that a 2000 square meter office space with a 3 meter ceiling 
would require fourteen 30 watt lamps or less. With higher air flow rates, i.e., in the region 
35 of 90 to 180 meterper second, retention times in tihe chamber would be between 7 and 3.5 
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seconds. In these cases, the 2000 square meter office would require between three and 
seven 30 watt lamps. 

It has also been found that some UV lamps also produce a small amount of ozone. 
This also has a beneficial effect in disinfecting the air. However, other UV lamps which 
5 do not produce ozone could also be utilized in this system. 

Description of tlie Preferred Embodiment 

Reference will now be made in detail to a present preferred embodiment of the 
present invention, an example of which is illustrated in the accompanying drawings. A 

10 preferred embodiment of the invention is shown in Fig. 9 and 10 as (10). In accordance 
with the invention. Disinfectant System (10) comprises a chamber (1); first baffle means 
(20); UV lamps (7); and second bafOe means (30). As shown in Fig. 9 and 10, in a 
preferred embodiment of the present invention, disinfectant system (10) is preferably 
mounted in the duct work of a ventilation system, downstream of fan (4). 

15 Fig. 3 is a graph showing the variation of air velocity at a position downstream of 

fan (4) in a section of ventilation duct of the type well know in the art. Specifically, as 
shown in Fig. 3, the distribution of air velocity across the transverse dimension of a typical 
duct is not uniform. In an ideal system, boundry layer effects cause drag at the lateral 
margins of the duct work, slowing the air flow, and allowing a higher velocity to develop 

2 0 substantially in the center of the duct. In most duct work, however, the idealized velocity 
profile is replaced by a velocity profile of tiie type shown in Fig. 3. Specifically, rather than 
the highest velocity developing in the center of the duct as would be predicted in an 
idealized q^stem, the velocity profile in known ducts is typically ol^et to one side of the 
duct 
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For example. Fig. 3 depicts the velocity proffle in a typical duct of the type known 
in the art measured from a position dovrastream of the fan, with the air stream durected 
normal to the plane of the diagram. Specifically, the velocity diagram of Fig. 3 would be 
diaract^ristic of a rotary (propeller-type) fan of known construction oriented with its axis 
5 of rotation normal to the plane of the figure and rotating in a clockwise direction. Fig. 3 
represents the vdodtyprofile when viewed in a downstream direction along the duct The 
Y axis of Fig. 3 depicts the transverse position across the duct, whereas the verticle axis 
depicts fbsi relative velodty, in arbitrary units. 

As can be seen in Fig. 3, although the idealized high velocity area described above 

10 develops, an eddy effect occurs in the ventilation chamber resulting in a low, or negative, 
velodty on the right hand side of the duct, as shown by the velodty profile in Fig. 3. This 
type of circulation pattern can result in short circuiting of the air flow in the ductwork and 
the deposition of dust particles in low velocity areas. It compounds the difficulty in 
disinfecting the air passing through the duct work. The eddy effect could result in 

15 reinfection of the air stream in typical disinfection systems. Moreover, this type of air flow 

pattern is inefficient. 

In a preferred embodiment of the present invention, disnifectant system (10) 
comprises first baffle means (20). The fimction of first baffle means is to break the flow 
of air established by the fan. Specifically, the first baffle redistributes the ah: to achieve a 
20 more even cross-sectional velocity downstream of first baffle (20). to a prefisrred 
embodiment of the present invention, the velodty profile of a typical cross-section of the 
chamber of the present invention, immediately downstream a first baffle (20) is shown in 
Fig. 4. As shown in Rg. 4, first baffle redistributes the air across the plenum, resulting in 
a more efficient distribution of velodty and pressure than is obtained in prior art systems. 
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As shown in Fig. 4 the extent of the boundary layer effect is reduced substantiaUy. A more 
even distribution of velocity across the transverse width of the chamber is achieved. 

In a preferred embodiment of the present invention, first bafQe (20) has first 
apertures (22) formed therein. Further, as shown in Fig. 6, first apertures (22) have 
deflector means formed therein. In a preferred embodiment of the present invention, the 
first apertures (22) are approrimately 4 millimeter in diameter. As shown in Fig. 6 and in 
Fig. 7, first baffle means (20) has a pluraKty of first apertures (22) formed therein. In a 
preferred embodiment of the present invention, first bafQe means fiirther comprises a 
deflector means (24) formed in each first aperture to deflect the flow of air and impart a 
rolling motion to the particles entrained in the air stream. In a preferred embodiment of 
the present invention deflector means (24) comprised tap threads formed in apertures 
(22). As embodied herein, 3 threads per aperture are provided and the threads are 
preferably spaced apart by a distance of 1 millimeter and are .3 millimeters in depth. 

It will be apparent for those skiUed in the art, that the various modifications and 
variations can be made in first bafQe (20 and, in particular, in the apertures (22) and the 
deflector means (24) of the present invention, without departing from the scope or spirit 
of the invention. For example, in a preferred embodiment of the present invention, the 
apertures are dimensioned so that placement of vane deflectors of the type known in the 
art in the apertures (22) vrould be difficult According^ threads are used to deflect the air 
stream. If the apertures (22) formed in first baffle means (20) are made to be roughly 40 
to 50 millimeters in diameter, however, deflector vanes of various configurations could be 
placed in apertures (22) to impart a rolling motion to the air flow. 

First baffle (20) is preferably a polyethylene sheet, approximately 50^0 mm thick. 
Alternative materials can also be used for first baffle. For example, any suitable UV 



wo 92/20974 12 PCr/AU92/0022I 

resistant material capable of creating the requisite head loss for the given flow 
characteristics could be used provided the eifGect shown in Fig, 4 is substantially achieved. 

As a further raample, first baffle could adopt a different configuration. Drift 
eliminators of a ^e known in flie art could also be used in conjimction with the present 
5 invention. Brentwood Industries manufactures drift eliminators for cooling towers, which 
are sold in the trade under the designations DE-080 and DE-120. These devices employ 
a series of sinusoidal blades. The present inventors believe that these devices could 
fimction as first baffle of the present invention. Thus, it is intended that the present 
invention cover the modification and variations of flie invention, provided they come vrithin 
10 the scope of the intended claims and their equivalents. 

In a preferred embodiment of the present invention, as shown in Fig. 6 and 7, first 
baffle means (20) has a concave shape, when viewed fi-om the upstream direction (2). 
The concave shape of first baffle means (22), inareases the velocity of air stream at the 
plenum or chamber (1) boundaries and achieves a more even distribution of the air flow. 
X5 In addition, the disproportionate flow of air causes one side of the blades by tiie fen (4) to 
be broken up and redistributed more evenly, as shown in Fig. 4. Apertures (20) formed 
in first baffle means (20) help create a rolling motion at each aperture and in part, this 
rollingmotiontodustparticlespassingthrougfafirstbafflemeans(20). This rolling motion 
is helpful in allowing UV light to contact all sides of individual dust particles. 
20 As shown in various of the attached figures, first baffle means (20) is attached to 

chamber (1) by supports (26). After the air stream has passed through first baffle (20) and 
assumed the velocity distribution characteristic of Fig. 4, it passes through the central 
portion of the chamber in which the UV lamps (7) are mounted. In a preferred 
embodiment of the present invention, UV lamps (7) are mounted in chamber (1) by 
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mounting brackets (6). 

As notedabove,thedisinfectantsystemofthepresentinvention farther compresses 

second baffle (30). 

A preferred embodiment of second baffle (30) is shown in Fig. 9 and 10 as (30). 
An alternative embodiment of second baffle (30) is shown in Fig. 7. As shown in the 
accompanying drawings, second baffle means (30) spirals around lamps (7) redirecting the 
air flow in a grossly laminar feshion around each lamp. Moreover, second baffle means 
(30) achieves this effect while not interfering with the rolling motion imparted to the 
individual dust particles by first baffle means (20). In a preferred embodiment of the 
present invention, a unique air flow is achieved as a result of the cooperation of first and 
second baffles with lamps (7) to achieve superior disinfecting action, and in particular, a 
superior kill rate relative to the known prior art disinfectant systems. Specificalfy, the 
turbulence of a fluid flow can be depicted mathematically by a measure known as a 
Reynolds Number. In a typical cross-section of ah- velocity m a duct of known type, such 
as that shown in Fig. 3, the turbulence of the air flow downstream a fan (4) can be 
characterized by Reynolds number in the range of ten-to-the-sixth to ten-to-the-seventh. 
As embodied herein, first baffle (20) redistributes the air flow and reduces the turbulence 
to the range of ten-to-the-third and ten-to-the-fourth. This results in a flow that is 
characterized by the transitional range between laminar and turbulent air flow. As the air 
progress to second baffles (30) surrounding the lamps, the redistribution of the an: flow 
evens the flow sUghtiy, reducing the turbulence to the range of approximately ten-to-the- 
third. This is lypicaUy understood to be marginally in the range of laminar flow. The 
present inventors beUeve that the advantages of the present invention are achieved, in 
part, by controUmg the turbulence and distn^ution of the air flow to manipulate the rolling 
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motion of the particles in combination with a substantially laminar air flow, characterized 
by marginal and tmbulent Reynolds nmnber. In this way the effectiveness of the UV 
lamp, in kiUing biological contaminants, is enhanced, and the kill ratio is increased to the 
levels achieved by the present invention. 

The net eflEect of both baffles is to maximize the contact between the UV light and 
all faces of individual dust particles. In addition, the spiral baffles (30) ensure that the 
areas around the lamps remain at optimal velodty, to prevent dust accumulation on the 
horizontal surfaces of the lamps. Trial with dust particles collected from air-conditioning 
ducting indicated that dhrecting air around the lamps by use of the spiral baffles (30) of the 
present invention, prevents dust accumulation on the upper surfaces of the lamps. 

In summary, the first and second baffles, (20) and (30) respectively, achieve certain 
advantages. First, they break the fan velocity profile and create a more even distribution 
of air velocity across the transverse and verticle dimensions of the duct. Second, deflectors 
means (24) of first baffle means (20) impart a rolling motion to the dust particles exiting 
the first baffle. Third, first and second baffles, oreate a unique air fiow around the lamps 
ensuring the dust does not collect on the upper lamp surfaces. The present inventors have 
confirmed these observations through experimental trials. 

The results of certain of these experiments will help to «plain the principles of the 
invention and to identify for those skilled in the art the sensitivity of certain of the 
operational parameters of the invention. 

Example I 

A pilot disinfecting system of the present invention was built. The test system was 
run and produced the following results: 
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Velocity 

2,9mh 
ASmh 
7.0 m/s 



Flow Rate 

23^ US 
54.9 US 
78.4 US 



Retention Time 
(seconds) 

195 
8.1 



No. Of Lamps 

2 
2 
2 



% Kill of R CPU 

95% 
94% 
22% 



The present inventors beUeve that the poor results obtained in the last trial was a result 
of a large amount of dust being drawn into the fan system. 



15 



20 



25 



30 



35 



Example 2 

Subsequent tests were conducted using two 30 watt lamps, disposed in the ductwork in 
series. A first series of trial produced an 82% kill rate at an outtet of 3m downstream of the 
lamps. Reinfection with dust reduced the kill rate to 20% 6m downstream of the lamps. The 
ducting was treated with ozone prior to retesting. Both tests were conducted at an air flow of 85 
L/s. The following results were obtained: 



Location 
1 
2 
3 



Prior to Treatment 

5 bacteria 2 mould 

6 bacteria 2 moidd 
4 bacteria 3 mould 



Post Treatment 
3 bacteria ImottM 

2 bacteria 1 mould 

3 bacteria 1 mould 



40/50 
«7/S0 
2S/S7 



Locations 1, 2. and 3 were 4m, 5m. and 6m from the ducting outlets respectively. The 
results indicate that even after 24 hours treatment there is significant reduction in viable bacteria 
counts and mould spores that are detected on agar plates. 

It win be apparent to those skilled in the art that various modifications and variations can 
be made to the chamber, first bafQe (20), apertures (22), deflector means (24), second baffle (30), 
and lamps (7) of the present invention without departing from the scope or spirit of the invention. 
Thus, it is intended that the present invention cover the modifications and variations of the 
invention provided they come within the scope of the appended claims and their equivalents. 

We claim: 
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L A disinfectant system for disinfecting an air stream flowing through a section of 
ventilation ductworkhaving a first transverse direction, a second transverse direction substantially 
normal to the first transverse direction, and upstream and downstream directions, comprising: 

first bafSe means, for redistributing the air in fee ventilation system to achieve a 

substantially even redistribution of velocity and pressure of the air stream in the first and 

second transverse directions; 

ultra-violet lamp means, disposed downstream of said first baffle means, for irradiating the 

air stream flowing through the disinfecting system; 

power supply means for supplying power to said ultraviolet lamp means; 

second baffle means, disposed downstream of said first baffle means, for reducing the 

turbulence of flie air flow around said ultraviolet lamp means and for imparting a rolling 

motion to the air stream flowing around said ultraviolet lamp means; and 

whereby said first and second baffle means redistribute the air and modify the air stream 

from a substantially turbulent flow upstream of said first baffle means to achieve a 

substantially laminar flow of the air stream around said lamp means. 

2. The disinfecting system of Qaim 1, whereby said second baffle means increases the 
exposure time of the air stream to the ultraviolet radiation from said lamp means. 

3. The disinfecting system of claim 1, wherein said first baffle means is disposed 
substantially across the first and second transverse directions of the ventilation system ductwork. 

4. The disinfecting system of claim 1, wherein said first baffle means has a plurality of 
apertures formed therein for allowing the passage of the air stream through said first baffle means. 

5. The disinfecting system of claim 1, wherein said first baffle means has a pIuraliQr of 
apertures fsrmed therein for allowing the passage of the air stream through said first baffle means 
and further comprises deflector means formed in each of said apertures for imparting a rolling 
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motion to the air stream. 

6. The disinfecting system of Qaim 1, wherein said lamp means further comprises 
longitudinal and transverse directions, and said second baffle means comprises a deflector plate 
disposed in spiral relation to said lamp means and along the longitudinal direction of said lamp 

5 means in the downstream direction. 

7. The disinfecting qretem of claim 1, wherein the air stream is characterized by 
substantialty turbulent flow at a position upstream of said first baffle means, by substantially 
transitional flow at a position downstream of said first baffle means and upstream of said second 
baffle means, and by substantially laminar flow at a position downstream of said second baffle 

10 means. 

8. A disinfectant system for disinfecting an air stream flowing through a section of 
ventilation ductwork having first and second transverse directions disposed substantial^ normal 
to one another, and upstream and downstream directions, comprising: 

first baffle means, for redistributing the air in the ventilation system to achieve a 
15 substantially even redistribution of the velocity and pressure of the air stream in the first 

and second transverse directions, 

wherein said first baffle means is concave when viewed looking in the down stream 

direction of said ventflation system, 

wherein said first baffle means has a plurality of apertures formed therein, and 
2 0 wherein said first baffle means further comprises deflector means disposed in said 

apertures for unparting a rolling motion to the air stream; 
ultra-violet lamp means for irradiating the afr stream flowing through said ventilation 
system; 

power supply means for supplying power to said ultraviolet lamp means; 
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second baffle means for reducing the turbulence of the air flow around said ultraviolet 
lamp means to achieve a rolling motion of the air flow around said lamp means to inaease 
the exposure time of the air stream to the ultraviolet radiation from said lamp means; and 
whereby said first and second bafQe means redistribute the air and modify the air stream 
from a substantially turbulent flow upstream of said first bafQe means to achieve a 
substantially laminar flow of the air stream around said lamp means. 

9. The disinfecting system of claim 8, wherein said first bafQe means is disposed 
substantially across the first and second transverse directions of the ventilation system ductwork. 

10. The disinfecting system of claim 8, wherein said first bafQe means has a plurality of 
apertures formed therein for allowing the passage of the air stream through said first baffle means. 

IL The disinfecting system of Claim 8, wherein said lamp means further comprises 
longitudinal and transverse directions, and said second baffle means comprises a deflector plate 
disposed in spiral relation to said lamp means and along the longitudinal dhrection of said lamp 
means in the downstream direction. 

12. The disinfecting system of Claim 8, wherein the air stream is characterized by 
substantially turbulent flow at a position upstream of said first baffle means, by substantially 
transitional flow at a position downstream of said first baffle means and upstream of said second 
baffle means, and by substantially laminar flow at a position downstream of said second baffle 
means. 

13. A disinfectant i^stem for disinfecting an air stream flowing through a section of 
ventilation ductwork having first and second transverse directions disposed substantially normal 
to one anotiier, and upstream and downstream directions, comprising: 

first baffle means, disposed substantially across the first and second transverse directions 
of the ventilation system ductwork, for redistributing the air in the ventilation system to 
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achieve a substantially even redistribution of the velocity and pressure of the air stream 
in the first and second transverse directions, 

wherein said first baffle means is concave when viewed looking in the down stream 

direction of said ventilation system; 

wherein said first baffle means has a plurality of apertures formed therein for 
allowing the passage of the air stream through said first baffle means, and 
wherein said first baffle means further comprises deflector means disposed in said 
apertures for imparting a rolling motion to the air stream; 

ultra-violet lamp means for irradiating the air stream flowing through said ventilation 

system; 

power supply means for supptying power to said ultraviolet lamp means; 
second baffle means for reducing the turbulence of the air flow around said ultraviolet 
lamp means to achieve a rolling motion of the air flow around said lamp means to increase 
the exposure time of the air stream to the ultraviolet radiation firom said lamp means; 
whereby said first and second baffle means redistribute the air and modify the air stream 
from a substantially turbulent flow upstream of said first baffle means to achieve a 
substantial^ laminar flow of the air stream aroimd said lamp means. 

14. The disinfecting system of Claim 13, wherein said lamp mans further comprises 
longitudinal and transverse directions, and said second baffle means comprises a deflector plate 
disposed in spiral relation to said lamp means and along the longitudinal direction of said lamp 
means in the downstream direction. 

15. The disinfecting system of Qaim 13, wherein said lamp means further comprises a 
plurality of ultraviolet lamps, each of said lamps having longitudinal and transverse directions, and 
said second baffle means comprises a deflector plate disposed in spiral relation to each of said 
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lamp means and along the longitudinal direction of each of said lamp means in the downstream 
direction. 

16. The disinfecting system of Qaim 13, wherein the air stream is characterized by , 
substantially turbulent flow at a position upstream of said first baffle means, by substantiaUy 
turbulent flow at a position upstream of said first bafQe means, by substantialty transitional flow 
at a position downstream of said first baffle means and upstream of said second baffle means, and 
by substantially laminar flow at a position downstream of said second baffle means. 
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